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Abstract 
An 11-year-old boy presented with a total retinal detachment in his right eye. He had a 
bilateral 360° argon laser treatment for an active retinopathy of prematurity performed 
after his birth. He underwent an uneventful pars plana vitrectomy, encircling band, 810-
nm diode endolaser and heavy silicone oil (Densiron) endotamponade. A tonic pupil 
and abolition of corneal sensitivity, with a large epithelial defect, were observed during 
the postoperative period. We discuss the possible etiopathogenic mechanisms of the 
long and short ciliary nerves damage, and the role that retinopathy of prematurity and 
retinal detachment laser treatment and the encircling band placement might have 
played in the development of the tonic pupil and the corneal anesthesia. 
 
 
Introduction 
Pupil dilatation unresponsive to light stimuli and decreased constriction response to 
accommodation, with denervation supersensitivity to dilute cholinergic agents, is known 
as tonic pupil. Most tonic pupil cases are idiopathic, but among all known causes, trauma 
is the most frequent [1]. It has been described following ocular surgery; there are two 
classic reports of tonic pupil following retinal detachment (RD) repair, one using an  
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encircling band (EB) and another after an old electrocoagulation [2, 3],
 and one recent 
report after pars plana vitrectomy (PPV) [4]. 
We describe the onset of a tonic pupil in a child after PPV and EB for a RD. In this 
case, tonic pupil was associated with total corneal anesthesia after surgery. 
Case Report 
An 11-year-old boy attended our emergency department for decreased visual acuity (VA) in his right 
eye (RE) for the last week. He did not recall any previous trauma. The patient had been a premature 
newborn, with 26 weeks and 800 g at birth, and he received a bilateral 360° argon photocoagulation for 
active retinopathy of prematurity (ROP). VA, at the emergency room, was hand movement in his RE, 
with normal anterior segment. Fundoscopy showed a total RD with macula off, and an 180° inferior 
giant tear at the posterior edge of the 360° intense laser scar. The left eye did not show any significant 
alteration, with an attached retina and a 360° peripheral laser scar. He underwent a PPV and placement 
of a 2.5-mm EB and heavy silicone oil (Densiron) endotamponade in his RE. A mild infrared laser (810 
nm) photocoagulation was also performed at the edge of the giant tear. The patient was instructed to 
position in a supine manner for one week. The retina was successfully reattached (fig. 1). During the 
immediate postoperative period, he developed a painless persistent corneal epithelial defect (4 × 4 mm) 
in his RE. Corneal sensibility was abolished in this eye. One month after the PPV, the patient was started 
on intense autologous serum treatment, achieving complete corneal epithelisation within five weeks. 
When postoperative dilating drops were discontinued a moderate mydriasis in his RE, unresponsive to 
light, was observed (fig. 2a). No afferent pupillary defect was observed. A positive 0.125% pilocarpine 
test confirmed the tonic pupil diagnosis. Four months later, pupil diameter of the RE decreased and a 
slight anisocoria for right miosis was present (fig. 2c). One year after the PPV, corneal sensibility 
remains severely decreased and a moderate residual corneal scarring is still present. VA at the present 
time is 20/80 in his RE. 
Comment 
Pupil and accommodation defects have been described following extensive retinal laser 
treatment [5]. The main explanation for this complication is thermal lesion of the short 
ciliary nerves, containing parasympathetic motor fibers, travelling through the choroid 
and suprachoroidal space [6]. Infrared diode laser (810 nm) produces a much deeper 
coagulation when compared to argon laser and affects the retinal pigment epithelium and 
choriocapillaris, and thus easily damages the nerves running in the suprachoroidal area 
[7]. 
There are few reports published in the literature, though, on tonic pupil following 
retinal surgery [2–4]. Newsome et al. [2] report a case of a tonic pupil after EB with 
lamellar scleral resection and diathermy. They attribute their clinical findings to ‘a 
compromise of the short ciliary nerves as they pass around the globe’. Ebrahim et al. [4] 
recently published a case after PPV, argon endolaser and silicone endotamponade, 
performed under retrobulbar anesthesia. They speculate that endolaser damaged the short 
ciliary nerves and that it is responsible for the tonic pupil. It is surprising, though, that 
such a small amount of argon laser as described in their case can cause such a  serious 
injury to the short ciliary nerves as to induce a tonic pupil. Nevertheless, they did not rule 
out a possible causative effect of the retrobulbar anesthesia or even an idiopathic etiology 
of the case. 
Direct injury to the ciliary ganglion by the anesthetic needle can be another cause of 
tonic pupil onset. There are, to our knowledge, no reports in the literature on this  
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etiology. This is not applicable to our case because the patient underwent surgery under 
general anesthesia.  
On the other hand, direct compression of the ciliary ganglion exerted by the EB could 
be another plausible explanation in our case. Though we believe EB played a role in the 
development of the tonic pupil, this could be more related to short ciliary nerve damage. 
EB is usually placed under the rectus muscles, in a much anterior position.  
In our case, neural damage following surgery was not restricted to the parasympathetic 
fibers. Loss of the observed corneal sensibility indicates that sensory fibers might also be 
affected. The two long posterior ciliary nerves, branches of the nasociliary nerves, are 
responsible for the sensitivity of the iris, cornea and ciliary muscle. Experimental studies 
support that parasympathetic fibers travel with the long posterior ciliary nerves 
proximally, but arborice farther posteriorly near the posterior pole, where the choroid is 
thickest [8]. Intraocular connections of the long and short ciliary nerves exist within or on 
the outer surface of the choroid. This suggests that all innervation types can be damaged 
with an intense laser photocoagulation and that respecting horizontal retinal meridians 
during the treatment may not always help to preserve these nerves [9].  
We hypothesize that there might also be a vascular etiology in the ciliary nerves lesion 
of our patient. EB has been reported to induce relative ischemia to anterior ocular 
structures [10] by means of venous obstruction [11] or kinking of the long posterior 
ciliary arteries [12].  
Nevertheless, we cannot rule out that the tonic pupil and corneal anesthesia may arise 
from the prematurity state and treatments the patient had previously received, especially 
after observing a slight hypoesthesia of the contralateral cornea. 
In conclusion, we believe that a combination of different pathogenic factors have been 
involved in our case. Thermal injury of the ciliary nerves, initially by the old argon ROP 
laser and recently by the infrared diode laser for RD repair, combined to the hypothetical 
blood support deficiency induced by the EB may have resulted in a long ciliary nerves and 
parasympathetic denervation causing the permanent corneal anesthesia and the tonic 
pupil. 
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Fig. 1. Fundus photography of the right eye taken during the removal of silicone oil showing a 
reattached retina with a prominent encircling band indentation and an extensive laser 
photocoagulation scar.  
 
 
 
Fig. 2. Pupillary reflexes under direct light examination: moderate mydriasis unresponsive to light in 
the right eye (a), and normal miosis in the left eye (b), several weeks after the vitrectomy. Four months 
later, the right pupil decreases its diameter (c). Note the residual central corneal scarring secondary to 
the healing of the persistent epithelial defect (a and c). 
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